Does nitric oxide play a role in stimulus-secretion and/or synthesis-secretion coupling of insulin?
By using the perfused rat pancreas model and the nitric oxide synthase inhibitor, nitro-arginine methyl ester (NAME), we examined the hypothesis that first-phase potentiation or second-phase inhibition of insulin release due to the amino acid arginine (or both) are the result of its conversion to nitric oxide (NO). In the presence of 16.7 mM glucose, 20 mM arginine caused a first-phase potentiation of insulin release when compared with glucose controls, while inhibiting the second-phase insulin release. When 20 mM NAME was added in addition to 20 mM arginine and 16.7 mM glucose, the total insulin released during the first secretory phase was not significantly different from that of the glucose plus arginine group, suggesting that inhibition of NO production does not affect arginine-potentiated first-phase insulin release. Similarly, the presence of NAME failed to reverse the arginine inhibition of second-phase insulin release. The presence of NAME resulted in a more pronounced inhibition of insulin secretion. Correspondingly, compared with the glucose-only controls, the presence of 20 mM NAME plus 16.7 mM glucose resulted in a significant decrease in insulin release during the second phase, whereas the presence of NAME did not affect first-phase glucose-stimulated insulin release. Thus we conclude that the conversion of arginine to nitric oxide does not play a significant role in glucose-stimulated first-phase potentiation or second-phase inhibition of insulin release due to arginine.